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ABSTRACT

Background: In this study, it was aimed to evaluate the relationship between the severity of necroinflammation in 
the liver and the stage of fibrosis and the serum levels of Serum Prolidase Activity (SPA) and Cytokeratin (CK)-18 in 
patients with active Chronic Hepatitis B (CHB) and asymptomatic Hepatitis B Virus (HBV) carriers.

Methods: Biochemical analyses, serological parameters associated with HBV and serum prolidase activity and CK-18 
levels were measured in asymptomatic HBV carriers (n=65), active CHB patients (n=60) and healthy controls (n=27). 
Liver biopsies were performed on asymptomatic HBV carriers and active CHB patients.

Findings: SPA level was significantly higher in active CHB patients (819.92 ± 123.74 IU/L) compared to asymptomatic 
HBV carriers (732.99 ± 124.70 IU/L) and was higher in asymptomatic HBV carriers compared to healthy controls 
(529.4 ± 74.73 IU/L) (p=0.001). The diagnostic cut-off value of SPA level was found 751.15 U/L. When this cut-off 
value was taken to differentiate HBe-Ag negative CHB in asymptomatic HBV carriers, sensitivity and specificity 
of efficacy were 72% and 63% respectively (c-statistics: 0.707). A strong positive correlation was observed between 
serum prolidase level and the severity of fibrosis in asymptomatic HBV carriers (r=0.603, p=0.000). A positive 
correlation was determined between SPA level and Histological Activity Index (HAI) scores in patients with active 
CHB and asymptomatic HBV carriers. The serum CK-18 levels were significantly lower in the healthy control group 
when compared to the asymptomatic HBV carriers and active CHB patients (p=0.001).

Conclusion: Prolidase enzyme may be beneficial in differentiating asymptomatic HBV carriers from HBeAg-negative 
CHB patients when used in combination with ALT and HBV-DNA levels.

Keywords: Asymptomatic HBV carrier, Chronic hepatitis B, Prolidase, Cytokeratin 18, Liver histopathology, Serum 
prolidase enzyme

INTRODUCTION

A large population of Chronic Hepatitis B (CHB) infection, 
which is one of the most widespread causes of chronic liver disease 
worldwide, consists of asymptomatic carriers [1]. Previously, it was 
considered that this Hepatitis B Virus (HBV) carriers are clinically 
asymptomatic since the virus is dormant in these patients and thus 
the risk of developing cirrhosis is low. However, it has been recently 
observed that the disease at the carrier stage is not dormant [2]. 
Because fibrotic activity has been found to be increased in patients 
with HBeAg negative CHB, it is important to discriminate between 
asymptomatic HBV carriers and patients with HBeAg-negative 
CHB [3]. This discrimination is being made by determining serum 

ALT and HBV-DNA levels and performing liver histopathology. 
Liver needle biopsy is an invasive and costly method. Serum ALT 
and HBV DNA levels are a part of analyses that are used for 
estimating the stage of chronic hepatitis but their ideal limit values 
and certainty have not been clear yet [4]. 

Prolidase is an enzyme that breaks down iminodipeptides generated 
after collagen destruction and is a rate-limiting enzyme in the last 
stage of collagen degradation pathway. Increased production and 
destruction of collagen causes an increase in Serum Prolidase 
Activity (SPA) [5]. Several studies have demonstrated that SPA 
is a useful marker for evaluating liver fibrosis and SPA level also 
increases in parallel with higher stages of fibrosis [6-9]. Therefore, 
SPA level has been considered to be a useful marker in patients with 
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chronic liver disease for whom long-term follow up is important 
[10]. 

Cytokeratin 18 (CK-18), however, is the first cytokeratin expressed 
during the embryogenesis [11]. It is found in the liver, pancreas, 
intestines and epithelial tissues. CK-18 is the major intermediate 
filament of the liver cytoskeleton and is the main substrate of 
caspases that occur during hepatic apoptosis [12]. The study by 
Gonzalez et al. revealed that CK-18 levels increased in chronic 
viral hepatitis, hepatosteatosis, alcoholic liver disease, autoimmune 
hepatitis and cholestasis [13].

In the present study, based on these data, it was aimed to evaluate 
the relationship between the severity of necroinflammation in the 
liver and the stage of fibrosis and the serum levels of SPA and CK-
18 in patients with chronic active CHB and asymptomatic HBV 
carriers.

MATERIALS AND METHODS

Patients

The study was performed at the Gaziantep University Medical 
Faculty Hospital between September 2011 and June 2012. A total 
of 65 asymptomatic HBV carriers, 60 patients with CHB who were 
being followed up in the Gastroenterology Outpatient Clinic for 
three years and 27 healthy volunteers were enrolled in the study. The 
written informed consent was obtained from all the participants. 
The study was performed in accordance with the principles of 
the Helsinki Declaration of 1975 as revised in 2008 and with the 
approval numbered 07.2011/39 of the University of Gaziantep 
Faculty of Medicine Clinical Research Ethics Committee.

The patients with positive anti-HCV, anti-HDV and anti-HIV 
antibodies and those with positive antinuclear antibodies (ANA), 
Anti-Smooth Muscle Antibodies (ASMA) and Anti-Mitochondrial 
Antibodies (AMA) were excluded. Moreover, patients who had 
received antiviral therapy or immunomodulatory therapy within 
the last 12 months, those with decompensated liver cirrhosis, 
those with cancer and those with inadequate liver biopsy were 
also excluded. Abdominal ultrasonography was performed on all 
patients. Body Mass Index (BMI) of the patients was calculated. 
After documenting their medical history in detail and conducting 
a comprehensive physical examination, Complete Blood Count 
(CBC), serum hepatic function tests (Aspartate Aminotransferase 
(AST), Alanine Aminotransferase (ALT), Alkaline Phosphatase 
(ALP), Gamma Glutamyl Transferase (GGT), total bilirubin, direct 
bilirubin and albumin)], triglyceride level, total cholesterol level, 
Fasting Blood Glucose (FBG) level, presence of anti-HIV, anti-HCV, 
anti-Delta, HBsAg, anti HBs, HBeAg, anti-HBe, anti HBc IgM and 
anti-HBcIgG antibodies, HBV-DNA, SPA and CK-18 levels were 
analyzed. The characteristics of asymptomatic HBV carriers were 
defined as follows: the presence of HBsAg in the serum for >6 
months, HBeAg negative, anti-HBe positive, HBV DNA level of 
<2000 IU/mL and persistently normal ALT/AST levels (<40 U/L). 
Asymptomatic HBV carriers were followed up for at least one year 
by analyzing their HBV DNA and ALT levels every three months. 
From the group of patients with documented evidence of HBsAg 
positivity for >6 months and HBeAg (−) or (+), those with normal 
(<40 U/L) or high ALT levels and an HBV-DNA level of >2000 
IU/mL were considered to have CHB infection.

Healthy control subjects

SPA and CK-18 levels were determined using the serum samples 
of 27 normal healthy individuals. ANA, AMA, ASMA, HBsAg, 
anti-HCV, anti-HIV and anti-HDV results of the control group 
were negative and hepatic function tests, FBG, total cholesterol, 
triglyceride and CBC values were within normal ranges.

Serum prolidase activity (SPA) analysis

Collection of blood samples and liver biopsy were performed on 
the same day for the patients. The blood samples were kept at room 
temperature for 30–60 min, centrifuged at 3000–5000 rpm for 
10–15 min to obtain the serum samples and stored in a freezer at 
-80°C for SPA analysis. Approximately six months later, the serum 
samples were removed from the freezer. SPA level was measured 
using ELISA as described earlier in the literature [6].

Cytokeratin 18 (CK-18) analysis

The CK-18 M30 fragment was measured with the method suggested 
by Ueno et al. [12]. This method was used to measure the specific 
apoptosis of the CK-18 positive cells and quantitatively measure 
the neoepitope (M30) associated with apoptosis in the C terminal 
part (aminoacid 387-396) of CK-18. The M30-Apoptosense was 
used by the ELISA kit (PEVIVA, Alexis, Grünwald, Germany) 
to quantitatively measure the CK-18 levels. All tests for M30 
were performed as two copies and the measurement results were 
calculated using a microplate reader.

Histological examination

Both asymptomatic HBV carriers and patients with CHB underwent 
ultrasonography-guided percutaneous biopsy of the right lobe of 
the liver. A quick-cut and 16-Gauge cutting needle (GALLINI, 
Italy) was used for this procedure. The lengths of the biopsy 
samples were 1.5–2.0 cm with 7 or more available portal areas. 
Liver biopsy samples were examined in a pathology laboratory by 
a single pathologist. Histopathological examination was performed 
in accordance with the modified Ishak scoring system. It was agreed 
that samples with a Histological Activity Index (HAI) of <4 and 
a fibrosis score of <2 would be considered as a mild histological 
lesion; HAI=4–8 and fibrosis score=2–3 would be considered as 
a moderate histological lesion; and HAI >8 and fibrosis score >3 
would be considered as severe histological lesion.

Serology

In all the patients, anti-HCV, anti-HDV, anti-HIV, HBsAg, HBeAg 
and anti-HBe tests were performed using ELISA, whereas HBV-
DNA tests were performed using quantitative polymerase chain 
reaction (Amplicor HBV Monitor test, Roche Diagnostic Systems, 
Inc., Branchburg, NJ) (sensitivity 60 IU/mL).

Ethics committee approval

This study was conducted after receiving the approval of Gaziantep 
University Medical Faculty Clinical Researches Local Ethics 
Committee (Date: 07/2011, Decision No: 39).

Statistical analysis

Using the SPSS-13 program, the significance test (Student’s 
t-test) was used for the difference between two averages during 
the comparison of SPA and SK-18 levels in terms of two different 
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groups, the Mann Whitney U test was used for the variables without 
normal distribution and the multi-factor analysis of variance (one-
way ANOVA) was used in the comparison of more than two groups. 
The Spearman’s rho test was used to determine the relationship 
between SPA, CK-18 and other parameters. Using the CK18 and 
SPA, the cut off value was determined with the ROC analysis to 
make the right diagnosis in HBeAg negative chronic hepatitis 
B patients. The mean ± standard deviation values were given as 
descriptive statistics. The p-value was accepted as significant when 
it was ≤ 0.05.

RESULTS

Patient characteristics

Demographic information and laboratory results of 152 cases 
were analyzed. The cases were divided into three groups: healthy 
volunteers (n=27), asymptomatic HBV carriers, (n=65) and 
active CHB patients (n=60). Liver biopsy and histopathological 
examinations were performed in asymptomatic HBV carriers and 
patients with CHB (Table 1). 

There was no difference in asymptomatic HBV carriers and active 
CHB patients, in the abdominal ultrasonography in terms of 
steatosis grade (p>0.05). HBV-DNA levels were significantly lower 
in asymptomatic HBV carriers compared to active CHB patients 
(p=0.001). AST and ALT levels were significantly higher in active 
CHB patients than in asymptomatic HBV carriers and in healthy 
controls (p=0.001) (Tables 1 and 2).

SPA findings

SPA levels were significantly higher in active CHB patients 
compared to those in asymptomatic HBV carriers and significantly 
higher in asymptomatic HBV carriers compared to those in healthy 
controls (p=0.001) (Table 1). 

Liver histology in asymptomatic HBV carriers and patients 
with chronic hepatitis B

The number of patients with moderate and severe HAI scores  
(≥ 4/18) was 13 (20%), and the number of patients with moderate 
and severe fibrosis (≥ 2/6) was 10 (15%) in asymptomatic HBV 
carriers. SPA level was significantly higher in asymptomatic carriers 
with moderate-to-severe fibrosis compared to those with mild 
fibrosis (p=0.001) (Table 3). The number of patients with moderate 
and severe HAI scores (≥ 4/18) was 38 (63%) and the number of 
patients with moderate and severe fibrosis (≥ 2/6) was 52 (86%) 
in active CHB patients. SPA level was significantly higher in active 
CHB patients with moderate-to-severe fibrosis compared to those 
with mild fibrosis (p=0.001).

The relationship between Serum CK-18 M30 levels and 
histopathological findings

There was no significant relationship between serum CK-18 levels 
and ALT, HBV DNA and liver fibrosis severity in asymptomatic 
HBV carriers and CHB patients (p>0.05) (Table 2). In patients with 

Patient Characteristics Healthy (n=27) Asymptomatic HBV carriers (n=65) Chronic hepatitis B (n=60) p-value

Age 36.81 ± 10.70 34.38 ± 9.64 35.23 ± 12.22 ns.

Gender (F/M) 16/11 34/31 28/32 ns.

VKI, (kg/m²) 25.00 ± 1.83 23.26 ± 2.07 24.43 ± 3.53 0.001a,b

FBG (mg/dL) 88.70 ± 11.49 90.93 ± 12.08 91.21 ± 13.63 ns.

Urea (mg/dL) 24.74 ± 6.23 24.09 ± 6.23 26.16 ± 7.87 ns.

Creatinine (mg/dL) 0.55 ± 0.21 0.68 ± 0.11 0.69 ± 0.17 0.001a,c

WBC (×10³/µL) 6.53 ± 1.6 6.86 ± 1.75 6.83 ± 1.53 ns.

Hemoglobin (g/dL) 14.11 ± 1.45 13.75 ± 1.74 14.28 ± 1.79 ns.

Hematocrit (%) 41.74 ± 3.63 41.43 ± 4.37 43.08 ± 4.76 ns.

Platelet (×10³/µL) 221.40 ± 44.08 235.60 ± 60.22 230.05 ± 59.46 ns.

ALT (U/L) 29.33 ± 15.23 24.78 ± 12.20 65.10 ± 65.15 0.001b,c

AST (U/L) 21.18 ± 5.83 21.64 ± 7.02 41.10 ± 35.80 0.001b,c

ALP (U/L) 48.88 ± 25.48 76.47 ± 29.42 86.25 ± 31.53 0.001a,c

GGT (U/L) 27.11 ± 12.40 22.55 ± 12.52 37.96 ± 28.25 0.001b,c

T. bilirubin (mg/dL) 0.55 ± 0.24 0.64 ± 0.38 0.72 ± 0.51 ns.

D. bilirubin (mg/dL) 0.25 ± 0.16 0.25 ± 0.19 0.30 ± 0.33 ns.

Albumin (g/dL) 4.18 ± 0.31 3.94 ± 0.42 3.96 ± 0.36 0.001a,c

PT (sn.) 12.07 ± 0.82 12.86 ± 1.08 13.13 ± 1.08 0.001a,c

AFP (IU/mL) 3.14 ± 2.00 3.06 ± 2.09 3.59 ± 2.10 ns.

HBV DNA (×10³ IU/mL)   0.561 ± 0.554 31256 ± 888088 0.001

Serum Prolidase (U/L) 529.40 ± 74.73 732.99 ± 124.70 819.92 ± 123.74 0.001a,b

Serum CK-18 (U/L) 121.99 ± 40.44 238.77 ± 107.91 229.54 ± 92.81 0.001a,c

Table 1: Demographics.

ns.: Not significant; AFP: Alpha-Fetoprotein; FBG: Fasting Blood Glucose; ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate 
Aminotransferas; GGT: Gamma-Glutamyl Transpeptidase; HBV: Hepatitis B Virus; PT: Prothrombin Time; VKI: Body Mass Index. a=Comparison 
between healthy volunteers and inactive HBV carriers. b=Comparison between inactive HBV carriers and chronic HBV patients. c=Comparison between 
healthy volunteers and chronic HBV patients.
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active CHB, however, there was a weak positive correlation between 
serum CK-18 levels and HAI scores (r=0.372, p=0.003).

In the present study, the diagnosis efficacy of SPA and CK18 
levels in differentiating asymptomatic HBV carriers from HBeAg-
negative CHB patients was also investigated. ROC (receiver 
operating characteristic) analysis was performed. As a result, it was 
determined that the CK18 levels had poor diagnostic efficiency 
[0.521, 95% CI (0.423-0.617)].

Correlation between serum markers of liver inflammation 
and histopathological findings with SPA

Correlation analyses were performed SPA levels, levels of ALT 
and HBV-DNA; HAI; and the severity of fibrosis in asymptomatic 
HBV carriers and CHB patients in this study. A strong positive 
correlation was observed between SPA level and the severity of 
fibrosis in asymptomatic HBV carriers (r=0.603, p<0.001) (Figure 1). 
A moderately positive correlation was observed between SPA level 
and the severity of fibrosis in the active CHB patients (r=0.428, 
p=0.001). 

Effectivity of SPA in differentiating asymptomatic HBV 
carriers from patients with HBeAg- negative CHB

The patients with active CHB were divided into two groups as 
HBeAg- negative (n=45) and HBeAg positive (n=15).

The HBeAg-negative 110 patients were grouped as asymptomatic 
HBV carriers and HBeAg-negative active CHB patients. SPA level 
was significantly lower in asymptomatic HBV carriers (n=65) 
compared to that in HBeAg-negative CHB patients (n=45) (p=0.001) 
(Table 4). The diagnostic efficiency of serum SPA level was found to 
be strong in asymptomatic HBV carrier and HBeAg-negative CHB 
patient groups. The cut-off value of SPA level was determined as 
751.15 U/L by this analysis [OR: 0.707, 95% CI (0.612-0.790)]. 
In our study, 45 patients with HBeAg-negative CHB were divided 
into two groups according to low and high SPA levels in relation 

to 751 U/L after the cut-off value of SPA level was determined as 
751 U/L. HAI scores and fibrosis stage was significantly higher in 
patients with a SPA level of >751 U/L (p=0.02, p=0.004) (Table 5).

When SPA level reached 751 U/L, sensitivity was found to be 
72%, specificity to be 63%, positive likelihood ratio to be 1.97 and 
negative likelihood ratio to be 0.43 (Figure 2). 

Results
Asymptomatic 
HBV carriers 

(n=65)

Chronic 
hepatitis B 

(n=60)
p value

HBV DNA (×10³ IU/mL) 0,561 ± 0.554 31256 ± 888088 0.001

Serum Prolidase (U/L) 732.99 ± 124.70 819.92 ± 123.74 0.001

Serum CK18 (U/L) 238.77 ± 107.91 229.54 ± 92.81 0.610

Hepatosteatosis Grading 
(US) (N/G1/G2/G3)

49/10/6/0 49/8/3/0 ns.

HAI, (mild/medium/severe) 52/13/0 22/36/2 0.001

Fibrosis, (mild/medium/
severe)

55/9/1 8/42/10 0.001

Ground glass (+/-) 12/53 14/46 ns.

Hydropic degeneration (+/-) 5/60 4/54 ns.

Table 2: HBV DNA, prolidase, CK18, histopathological and 
ultrasonographic findings of asymptomatic HBV carriers and CHB 
patients.

ns.: Not significant; AFP: Alpha-Fetoprotein; FBG: Fasting Blood Glucose; 
ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: 
Aspartate Aminotransferase; GGT: Gamma-Glutamyl Transpeptidase; 
HBV: Hepatitis B Virus, PT: Prothrombin Time; VKI: Body Mass Index; 
CK18: Cytokeratin-18; G: Grade; HAI: Histologic Activity Index, US: 
Ultrasonography.

Table 3: Comparison of asymptomatic HBV carriers according to their 
histopathological results.

Histopathologic stage of the disease

Results
Mild (n=55) 
(Mean ± SD)

Medium/severe 
(n=10) (Mean ± SD) p value

HBV DNA  
(×10³ IU/ml) 0.569 ± 0.551 0.520 ± 0.597 ns.

Prolidase (U/L) 710.30 ± 110.82 857.83 ± 128.18 0.001

Serum CK18 (U/L) 242.68 ± 114.11 214.93 ± 62.91 ns.

Hepatosteatosis Grading 
(US) (N/G1/G2/G3) 41/9/5/0 8/1/1/0 ns.

HAI (mean ± SD) 2.25 ± 1.07 3.90 ± 0.73 0.001

Ground glass (+/-) 10/45 2/8 ns.

Hydropic degeneration 
(+/-) 4/51 1/9 ns.

ns.: Not significant; CK18: Cytokeratin-18; G: Grade; HAI: Histologic 
Activity Index., US: Ultrasonography

Results
Asymptomatic HBV 

carriers (n=65)
HBeAg-negative 

CHB patients (n=45)
p-value

HBV DNA  
(×10³ IU/ml)

0,561.66 ± 554.48 15758 ± 53677.72 0.001

Prolidase (U/L) 732.99 ± 124.70 824.32 ± 115.06 0.001

Serum CK18 (U/L) 238.41 ± 107.91 225.70 ± 89.93 ns.

Hepatosteatosis 
Grading (US) 
(N/G1/G2/G3)

49/10/6/0 39/6/0/0 ns.

HAI (mild/
medium /severe)

52/13/0 20/23/2 0.001

Table 4: Comparison between asymptomatic HBV carriers and HBeAg (-) 
CHB patients.

ns.: Not significant, CK18: Cytokeratin-18; G: Grade; HAI: Histologic 
Activity Index; US: Ultrasonography

 
Figure 1: The correlation between serum prolidase and fibrosis in CHB 
patients.
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DISCUSSION

The majority of patients with CHB are asymptomatic and the 
disease usually follows a silent chronic course. Liver biopsy is 
considered the gold standard for the detection of viral hepatitis 
activity [13,14]. It is stated that the best approach for chronic HBV 
infection should be followed up with ALT levels and HBV DNA 
measurements at three-month intervals in a one-year period and 
the asymptomatic carriers should be separated by chronic hepatitis 
[15,16]. However, it is emphasized that significant histopathological 
progression may not be predicted in about 10% of patients 
considered as asymptomatic carriers without liver biopsy [15,17]. A 
recent study has demonstrated that active disease and even cirrhosis 
may be observed in patients although their ALT and HBV-DNA 
levels are normal [18]. 

The current problem related to asymptomatic HBV carriers is 
how they can be identified successfully and followed up. Chu et 

al. [19] followed up 1965 asymptomatic HBV carrier patients for 
an average of 11.5 years and determined that reactivation had 
developed in 314 (15%). Cirrhosis developed in subsequent years 
in 47 of these patients and without reactivation in 10 of 1651 
patients who remained as carriers. In a study performed by Yu et 
al. [20], 1506 asymptomatic HBV carrier patients were followed up 
for an average of 7.1 years and cirrhosis was determined in 89 cases 
and HCC in 16 cases. Ter Borg et al. [21] performed liver biopsies 
in 174 asymptomatic carrier patients in Holland and determined 
cirrhosis in 10% of those patients. Al-Mahtab et al. [22] in their 
study recently performed liver biopsies on 141 patients who were 
followed up for being asymptomatic carriers and determined 
severe hepatic fibrosis (fibrosis score >3) in 12%. In their study 
including 95 asymptomatic carriers, Ikeda et al. [23] determined ≥ 
2/6 fibrosis in 35% patients, ≥ 3/6 fibrosis in 12% and cirrhosis in 
6%. In our study, the ratio of moderate-to-severe fibrosis (≥ 2/6) in 
asymptomatic HBV carriers was determined to be 15% and HAI (≥ 
4/18) to be 20%. These results are in accordance with the literature 
and prompted us to conclude that the disease in asymptomatic 
HBV carriers is not dormant or harmless and either a non-invasive 
method determining fibrosis or histopathological examinations 
should be performed in carriers with a certain disease age. 

Apoptosis has long been recognized as an important feature in 
chronic liver diseases. CK-18 is an intermediate filament protein 
expressed in hepatocytes that is proteolytically dissolved during the 
liver injury. The cytokeratin 18 epitope M30 has been identified as a 
sensitive indicator of cell death. During apoptosis, activated caspases 
3,6,7 and 9 can dissolve CK-18 at specific peptide recognition sites. 
As a result of the caspase activity, CK-18 is cut at 387th and 396th 

positions and frees the M30 fragment [24,25]. Recently, it has been 
shown that the increased levels of M30 fragment of CK-18 could 
be used as an indicator for the inflammation activity and fibrosis 
in chronic hepatitis C and Non-Alcoholic Steatohepatitis (NASH) 
[26]. 

In the study by Jazwinksi et al. [27], it was shown that the serum 
concentration of CK-18 reflected not only the development of 
fibrosis but also the disease activity. In this study, it was reported 
that the CK-18 serum levels indicated active liver inflammation 
even in patients with normal ALT levels when they were >253U/L. 

However, Abdel et al. [28] showed that the serum levels of CK-18 
were higher in patients with liver diseases than in the healthy control 
group (p<0.01) and the highest serum CK-18 levels were seen in 
patients with severe liver fibrosis. In another study by Cavalgia et 
al. [29], it was shown that there is a significant relationship between 
CK18 and the severity of liver fibrosis (r=0.329; p=0.0126). In the 
present study, however, the serum CK18 levels were found to be 
lower in the healthy control group than in asymptomatic HBV 
carriers and CHB patients. There was no difference between CHB 
patients and asymptomatic HBV carriers. A positive correlation 
was seen between CK18 and HAI and HBV DNA in asymptomatic 
HBV carriers. However, there was no correlation between ALT and 
the severity of fibrosis.

Prolidase is involved in breaking down iminodipeptides formed 
after collagen degradation. Several studies have shown that there is 
an association between SPA level and fibrotic activity. First, Myara 
et al. [6] determined high SPA in chronic liver disease patients and 
reported that SPA increases in parallel with the degree of fibrosis 
[7,8,30]. In our study, SPA level was significantly higher in CHB 
patients compared to asymptomatic carriers and was significantly 

Serum Prolidase activity

Results
<751 U/L 

(n=12)
>751 U/L 

(n=33)
p value

HBV DNA (×10³ IU/ml)
16416.16 ± 
4848.43

19891.52 ± 
5585.07

AD

Hepatosteatosis Grading (US) 
(N/G1/G2/G3)

10/2/0/0 29/4/0/0 AD

HAI (mild/medium/severe) 4/7/1 4/18/11 0.025

Fibrosis (mild/moderate/severe) 5/6/1 2/12/9 0.004

Cirrhosis, n (%) 0 (0) 1 (3) AD

Ground glass (+/-) 3 (25) 8 (24) AD

Hydropic degeneration (+/-) 1 (8) 3 (9) AD

Table 5: Clinical and laboratory findings of HBeAg (-) CHB patients 
according to serum prolidase levels.

ns.: Not significant; AFP: Alpha-Fetoprotein; FBG: Fasting Blood Glucose; 
ALP: Alkaline Phosphatase, ALT: Alanine Aminotransferase, AST: 
Aspartate Aminotransferase; GGT: Gamma-Glutamyl Transpeptidase; 
HBV: Hepatitis B Virus, PT: Prothrombin Time, VKI: Body Mass Index; 
CK18: Cytokeratin-18; G: Grade; HAI: Histologic Activity Index, US: 
Ultrasonography

Prolidaz

0 20 40 60 80 100

0

20

40

60

80

100

100-Specificity

ytivitisneS

Figure 2: The area that remains under the curve when the diagnostic 
efficiency of serum prolidase value in asymptomatic HBV carriers and 
HBeAg negative CHB patients’ group is tested with the ROC analysis= 
(0.707 95% CI (0.612-0.790).
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higher in asymptomatic carriers compared to healthy volunteers. 

SPA level was significantly higher in CHB patients with moderate-
to-severe fibrosis and asymptomatic carriers compared to patients 
with mild fibrosis. These results have helped us conclude that SPA, 
due to its effects on collagen degradation and direct association 
with fibrotic tissue development, may be valuable in the long-term 
follow-up process of chronic liver patients and in monitoring their 
response to treatment.

In three separate studies supporting this opinion, it has been shown 
that SPA is a useful marker in evaluating liver fibrosis and SPA level 
increases in parallel with the increase in the stage of fibrosis [31,32]. 
The difference between our study and previously performed studies 
is the performance of liver biopsy of asymptomatic carriers and 
their comparison with the biopsy results of CHB patients and 
healthy volunteers. Kayadibi et al. [5] investigated the diagnostic 
value of SPA by determining the histological changes in the liver 
in patients with NASH and their results are comparable with 
those reported by us. In their study, the SPA level of patients with 
steatohepatitis was significantly increased compared to that in the 
control group and the group with simple steatosis and it correlated 
with the stage of fibrosis and the enzyme activity score. Another 
study investigating the association between SPA and ultrasonic 
staging in patients with NASH, it was determined that as the grade 
of steatosis on ultrasonography increases, SPA also increases and 
this condition has been linked to the possibly increased fibrotic 
activity [9].

All these studies have demonstrated that determining SPA 
level may be an important test for diagnosing fibrosis. However, 
none of the non-invasive tests is a safe indicator as histological 
evaluation. Today, liver biopsy is still the gold-standard method for 
the evaluation of necroinflammation and liver fibrosis. However, 
in cases where a biopsy cannot be performed and where repeated 
biopsy is required, the use of these non-invasive tests may be useful.

In our study, SPA level was significantly higher in patients with 
HBeAg-negative CHB patients compared to asymptomatic HBV 
carriers. The diagnostic efficiency of SPA in differentiating HBeAg-
negative CHB patients from asymptomatic HBV carriers was also 
examined in our study. Accordingly, the diagnostic efficiency of 
SPA was found to be strong, and 45 patients with HBeAg-negative 
active CHB were divided into two groups according to their low 
and high SPA value of 751 U/L after determining the cut-off value 
of SPA as 751 U/L. HAI and the stage of fibrosis were significantly 
higher in patients with a SPA level of >751 U/L.

CONCLUSION 

In conclusion, the SPA level is associated with fibrosis in CHB 
patients. It may be a useful non-invasive test in discriminating 
asymptomatic HBV carriers and HBeAg- negative CHB patients. 
Serum CK-18 levels were found to be related only to the level of 
liver necroinflammation. Prospective studies with large populations 
requiring long-term follow up are required to determine whether 
SPA, which has been determined to exhibit high sensitivity for 
being an indicator of fibrosis, can be a serum marker.

It was found that the SPA is correlated with fibrosis and 
necroinflammation in CHB patients, and serum CK18 levels were 
predominately correlated with liver necroinflammation. Based on 
this study, it is considered the use of SPA along with ALT and HBV 
DNA levels in distinguishing asymptomatic HBV carriers from 

CHB patients can provide clinical benefit. There is a need for more 
comprehensive and prospective studies on this subject.	
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